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Abstract 
In this study, the usability of the visuals belonging to the visual dictionary created to be used in the education program planned 
on the purpose of developing literacy skills of the hearing impaired students has been researched. The visual dictionary includes 
235 visuals in total. The sample of the study consists 12 hearing impaired students of 6., 7., 8. gradein ÇamlÕk Hearing Impaired 
Primary School in Trabzon. Visuals has handed out to students as printed materials. By the help of the teachers working in this 
school, students have been told how to use these printed materials handed out. Two lesson periods, in total, have been given to 
the hearing impaired students to write down the words which the visuals in the material express. The printed materials have been 
reviewed with the class teacher of hearing impaireds in order to determine whether visuals had been expressed with the right 
words. Results of this study show that hearing imparied students, in general, have low vocabulary knowledge and problems with 
the spellings of the visuals of which they know the meanings, too. 
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1. Introduction 
Communication is the exchange of messages between two units and is an old concept as ancient as the human 
history. Throughout history, people have tried to communicate to each other by using various signs, making sounds 
and drawing pictures. The increase of communication between people has introduced the notion of language that is a 
symbolic, formal tool represented by symbols. 
The hearing impaired persons need to be subjected to a special education in order to bring them in getting 
communication capabilities. “The hearing education includes any kind of activities performed within the process of 
educating the best use of auditory residue, the listening and determination of sounds to hearing impaired persons” 
(Tüfekçio÷lu, 2005). The most of these persons have such an auditory residue. Regarding the persons who have not 
any  auditory  residue,  they  use  the  sign  language.  The  hearing  impaired  persons  also  use  visual  cues  in  order  to  
understand what is saying. With the methods named as lip-reading or speaking-reading techniques the hearing 
impaired persons do not only follow the lip movements, they also take attention to the face even body cues, they 
also benefit from these information to understand the message come from the other person in communication. 
Taking into consideration the visual needs required during the communication by the hearing impaired persons, the 
use of visual materials during the education of these persons is also important. Following the screening of literature, 
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it is possible to meet some visual dictionaries and language structures used in the related education. The constituted 
language structures are writing systems that are not alphabetic but more ideogram and pictogram form. Some of 
these are used by persons who cannot acquire the language acquisition after getting appropriated (Makaton, 
Blissymbolics, CyberGlyph, Elephant’s Memory). Within these writing systems that are not alphabetic Makaton is a 
communication system used in order to develop the communication skills of persons who have language, speaking 
and learning problems (http://www.makaton.org/).  
It is observed that hearing impaired persons have important problems in comprehension and recall what they read 
and are not so successful in reading and writing because they do not use the derivational affixes while they make 
sentences (Girgin, 2008; Selvi, 2004). When the school success of hearing impaired persons is analyzed, it is seen 
that they leave the school with a medium reading writing grade (Marschark, 1997).  
Regarding the insufficiency of success in reading and writing skills of the hearing impaired persons, the 
information and communication technologies attract attention as solution. Parallel to the developments realized in 
the informatics technologies, computer aided education systems are also attractive for the education of hearing 
impaired persons (Nickerson & Stevens, 1973). “Multimedia” is a keyword for the hearing impaired persons who 
need to use visual and auditory cues at the same time in order to communicate (Gybels, 2004). The computer aided 
education uses multimedia elements that appeal to many senses (Susan, Harrington, PE, and Bonnie, PhD,2009; 
Türkmen, 2008). The conducted researches show that the computer aided educations are more motivational, 
intriguing and amusing compared to the classic education (Chuang & Chun, 2009; ùenda÷ & Gündüz, 2008, Baki & 
Güveli, 2008; Junaidu, 2008; Chang, 2007). Furthermore, using at school or later computer aided multimedia 
materials is more efficient to learn and bear in mind than traditional context (Fletcher, 2003;  Kozma, 1991; Mayer, 
2001). The unlimited reusability of the computer aided multimedia materials are a very big gain for the hearing 
impaired persons for whom the repetition is vital for their education. When the hearing impaired persons are 
unsuccessful at school, they can be shy and timid. Hence, as the computer aided multimedia materials can permit 
them to repeat alone as much as they want and create a personal education context, they ensure the self-confidence 
of persons and affect positively the education (Do÷ru & Aslan, 2008). 
When the equality of opportunity in education that is one of the fundamental conditions of the democratic nations 
is taking into consideration, it is obvious that the impaired or in other words the students with special necessities 
should also have special education services (Eripek, 2005).  Being of part of informatics technologies having 
characteristics such as supporting education lifelong, offering multimedia support, use of space and time 
independently, opportunity of personal education, the web based education contexts can contribute to the 
development of the communication skills of the hearing impaired persons. Hence, it is emphasized that the material 
to be used in the web contexts to be constituted should be rich visually where pictures and animations will be on the 
front and based upon games (Karal & Çiftçi, 2008). 
1.1. Aim of the Study 
The usability of pictures belonging to visual dictionary constituted in order to be used in education software 
designed to develop the reading-writing skills of hearing impaired persons should be investigated. 
2. Metadology 
The literature researches show that the hearing impaired persons use visual dictionary during their education 
(http://www.makaton.org/). From this point of view, in this work, a visual dictionary was designed in order to 
develop the reading-writing skills of the hearing impaired persons. During the preparation phase of the dictionary, 
the most used words from the 1500 words found in the sign language dictionary of the Ministry of Education are 
chosen after necessary interviews with the class masters. From these words, 235 suited for drawing were chosen. 
The appropriate pictures corresponding to the chosen words were prepared in computer environment. Tests were 
prepared in order to determine the correct writing skills of the 7 pages words represented the 235 chosen words. 
Table 1. Class distribution of the students that have participated to the test 
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Class 6th Class 7th Class 8th Class 
Student 4 6 2 
 
During the school year 2009–2010 in the prefecture of Trabzon, the tests prepared in order to determine the correct 
writing skill of the words were applied to 4 students of 6th class, 6 of the 7th class and 2 of the 8th class. During this 
work, the students were named as stud.1, stud.2, stud.3…, stud.12. 
After calculating the frequency and percentage values of the results based on the class and student, the gathered 
results were prepared to descriptive analysis. By evaluating the efficiency of the prepared visual dictionary trough 
the descriptive analysis results, some suggestions were given. 
3. Findings 
According to the data obtained by the tests, the correct writing ratios per class were determined. Hence, it is possible 
to enounce a direct proportion between the class grade and correct word writing skill.  The fact that the minimum 
number  of  correct  answer  of  8th grade  student  is  lower  than  the  minimum number  of  correct  answer  of  7th grade 
student pulls down the average. However, from the interviews had with the class master of the related student, it is 
understood that the student was involuntary in all activities performed at class. 
 
Table 2. The minimum and maximum correct answer numbers obtained in word test 
CORRECT WORD 
NUMBER (235 words) 
 
6th Class 
 
7th Class 
 
8th Class 
Min. 34 64 51 
Max. 78 143 146 
 
 
Tabloe3. Distribution of the correct, false and blank according to the students. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When we 
examine the 3rd table, we can see that the correct answer average for the 6th class is 54, 91 for the 7th class and 98 for 
the 8th class. From this point of view, we can say that the correct answer numbers represent a direct proportion with 
the class grade.   
When we look at the false answer average per class, we can see that the false answer average for the 6th class is 14,5, 
19 for the 7th class and 21 for the 8th class. While we expect that the number of false answer may decrease as the 
Student Class True False Blank % 
std1 6. Class 34 3 198 14,46808511 
std2 6. Class 78 13 144 33,19148936 
std3 6. Class 46 9 180 19,57446809 
std 4 6. Class 54 33 148 22,9787234 
std 5 7. Class 69 24 142 29,36170213 
std 6 7. Class 64 11 160 27,23404255 
std 7 7. Class 143 35 57 60,85106383 
std 8 7. Class 74 10 151 31,4893617 
std 9 7. Class 101 18 116 42,9787234 
std 10 7. Class 95 18 122 40,42553191 
std 11 8. Class 51 31 153 21,70212766 
std 12 8. Class 146 11 78 62,12765957 
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class grade increases, on the contrary, there is a direct proportion between the class grade and the false answer 
average. This situation may be due to the fact that as the class grade increases, the students give less blank answer. 
When we look at the blank answer average per class, the blank answer average for the 6th class is 164, 124 for the 
7th class and 115 for the 8th.  
 
Table 4. Correct writing percentage of the visuals by the students  
Student %100 Student %80 Student %50 Student %20 Student 
Visual 15 Visuals 46 Visuals 71  Visuals 107 Visuals 
 
Concerning the usability of the prepared pictures, we have evaluated the given correct answer per each picture. 
When we look at the 4th table, we can see that 15 pictures were written correctly by all the students. 46 of the visuals 
were written correctly by 80% of the students. Half of the students have written correctly 71 of the visuals. 107 of 
the prepared visuals were written correctly by at least 20% of the students.  
In order to determine the reasons of the low number of correct answer obtained after the conducted analysis, a 
second application was applied to the students of the 6th class grade that has the minimum correct answer average. 
The correct answers of the second test prepared in order to determine the correct writing of the word were written 
complexly. It was asked from the students to repeat the application by taking attention to the given cues. They were 
also aware of the fact that only one word was given for one picture.  
 
Table 5. The results obtained in the 1st application and the application performed by giving cues (for the students of 6th class grade) 
Student Class 1. application 2. application (with cues) 
std1 6-A 14,46808511 20 
std2 6-A 33,19148936 70,21276596 
std3 6-A 19,57446809 26,80851064 
std4 6-A 22,9787234 35,31914894 
The results of the 2nd application performed by giving cues as well as those of the 1st application were given in the 
table 5. When we look at the results, we can determine an increase of at least 38% and at most 112% when cues are 
given. This result shows that in fact the pictures prepared for the visual dictionary are comprehensible and at bottom 
the students are unsuccessful to write the notion created in their mind. This finding represents a similarity with the 
existing results expressed in the literature. When we look at the literature, it is determined that the students make 
more spelling mistakes in words having more letters or words with juxtaposed sonant and consonant (Çiftçi, E. 
2009). 
4. Results 
It was seen that the most of the pictures constituted the dictionary developed for the hearing impaired students 
remind them the real object. 44 pictures found in the dictionary and that were not answered correctly by any students 
should be re-designed. The application performed by giving cues and applied to the 6th class grade students shows 
that it will be absolutely necessary to use cues in the visual dictionaries to be prepared for the hearing impaired 
students. Furthermore, the application conducted by giving cues should be also applied to the students of the 7th and 
8th class grades.  
In the future works, by visualizing the whole of 1500 words found in the sign language dictionary of the Ministry of 
Education, they will get ready to the use in the computer aided contexts designed in order to develop the 
communication skills of the hearing impaired students. 
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